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CHAPTER I 
THE PROBLEM AND DEFINITIONS OF TERMS USED 
For numerous years, research has been compiled on 
various athletic contests with little emphasis being placed 
upon the emotional state of the competitor. When one stops 
to consider that an emotion can be more harmful than an ac-
tion, one wonders why more research has not been conducted 
in this field.l 
I • THE PROBLEM 
Statement of the problem. It is the purpose of this 
investigation (1) to study the emotions of high school 
basketball players as measured by heart rate; (2) to compare 
the emotional level attained by the Varsity and JUnior Var-
sity teams; and (3) to see if there is a level of emotional 
response that accompanies effective playing. 
J-
-- ---
Justification for the ~tudy. There are numerous studies 
in the field of sports dealing with motor ability, coordina-
tion, accuracy, endurance, time studies, etc., but few deal-
ing with emotions. 
1 George w. Crile, The Origin and Nature of the Emotions. 
(Philadelphia and London:--w. B. Saunders Company,-r9~5), 
p. 73. 
:1 
More and more it is appearing that in men of 
all races and in most of the higher animals, the 
springs of action are to be found in the influence 
of certain emotions which express themselves in 
characteristic instinctive acts.l 
This study is an effort to explore this important aspect 
of athletic sports competition which has only recently been 
subjected to systematic investigation. 
It is the opinion of the investigator that many coaches 
throughout the country would like to know if there is any 
significant level of emotional response that accompanies 
effective playing. 
It is hoped that a study of this kind will be of value 
to the numerous competitors and coaches affiliated with the 
game of basketball. 
II. DEFINITIONS OF TERMS USED 
An emotion. Any change that hinders or facilitates the 
return of an organism to constancy will be considered as an 
emotion.l 
Pre-season norm. This refersto a constant derived by 
taking nine individual readings of the player's heart rate 
before the season started. The mean of these readings estab-
lished the pre-season norm for each individual. The mean of 
the individual norms established the team's pre-season norm. 
1 H. Flanders Dunbar. Emotions and Bodily Changes 
(New York: Columbia University Press, 1947), p. l09. 
Pre-game emotions. In this study the measurements taken 
prior to games will approximate the circumstances under which 
the pre-season norms were established. Since the conditions 
under which the pre-game readings were taken were almost 
identical to those under which the pre-season norms were es-
tablished, it would seem that variations in these reading s 
must be due to the introduction of some extraneous variable. 
One of the assumptions of this study is based upon the prem-
ise that the chief variable upsetting the normal equilibrium 
of the subject is due to an increased emotional state in the 
individual. 
Heart Rate. In the customary manner of applying pres-
sure through the digitals to the radial artery, a certain 
pulsation is felt. This sense of rhythmical beating will con-
stitute the heart rate in this study. 
Effective playing. (As defined by the coach) The team 
meets expectations and performs at the level of capability. 
The potentialities of the team such as dribbling, shooting, 
passing, ball-handling, faking, and defense as compared to 
the opposition are taken into consideration. 
1 Diana c. Kimber, Carolyn E. Gray, and Caroline E. 
Stackpole, Textbook of Anatomy and Physiology (New York: 
The Macmillan Company, 1946), p. 379. 
CHAPTER II 
REVIEW OF LITERATURE 
The number of studies concerned with emotional responses 
of athletes is limited. Two significant studies concerned 
with emotions and athletic competition were conducted by 
Warren Johnson of Boston University. His first study, which 
can be reviewed in the "Research Quarterly," March, 1949,1 
dealt with wrestlers and football players at Denver Univer-
sity. Their emotions were measured in terms of heart rate 
and blood pressure. 
Mr. Johnson's second study is more intricate and was con-
ducted at Boston University in the athletic contests of wres-
tling, track, and football. In his study, numerous methods 
for measuring certain emotions were used but the present in-
vestigator is limited to one method because of time and 
expense. 
Walter B. Cannon2 discusses bodily changes as they occur 
in the major emotions. His data was collected on research 
conducted in the Harvard physiological laboratory and the re-
sults are discussed in an orderly manner. Although the data 
collected in his studies are thirty-five years old, they are 
1 w. R. Johnson, "A Study of Emotions Revealed in Two 
Types of Athletic Contests," Research Quarterly, 20-72-79, 
March, 1949. 
2 alter B. Cannon, Bodily Changes in Pain, Hunger, Fear 1 
and Rage. (New York and London: D. Appleton-ind Company, 1915 
4 
worthy of notice as he was one of the pioneering physiologists 
in the field and much subsequent research is a result of his 
work. 
H. Flanders Dunbarl discusses emotions and bodily changes 
vdth an extensive review of the numerous experiments in the 
field of emotions. Dunbar believes there is an overlapping of 
experiments and too much inconsistency in "terms" used. Of 
all the explanations for the term "emotions," the investigator 
would tend to agree with hers. 
In other words, ordinarily emotion does change 
bodily states and quantitative relationships in the 
body. No particular change, so far as we can see, 
is always present with any given emotion. ~hat 
emotion seems to do invariably is either to facili-
tate or to hinder the return of the organism to 
constancy. • • • L. Cellerier finds studies of the 
cardiovascular system more satisfactory in determin-
ing emotions.2 
The influence of emotions on the heart rate is a matter 
of every-day experience; s. I. Schwab (1322, 1926-1927) ex-
pressed it: emotion is "the most common heart accelerator." 
In Dysinger and Ruckmick 1 s study on the effect of mo-
tion pictures on emotions, the scenes of danger and conflict 
incite strong emotions among children of all levels and the 
question of the desirability of such emotional arousal is a 
1 Flanders H. Dunbar, Emotions and Bodily Changes (New 
York: Columbia University Press, 1947}. 
2 Ibid., P• 109. 
3 Wendell s. Dysinger and Christian A. Rickmick, The 
Emotional Responses of Children to the Motion Picture Situation 
(New York: The Macmillan Company, 1933). 
5 
difficult one. His conclusions inferred that these motion-
inciting emotions must be suppressed to a considerable degree 
Roger W. Babsonl discusses instincts ande motions in 
terms of his own religious philosophy. The title of the book 
is very misleading. He lists ten basic instincts and emo-
tions and discusses them in terms of The Ten Commandments. 
The book was of little scientific value. 
Darwin2 discusses emotions in terms of animal reactions. 
He states, 
The heart is extremely sensitive to external 
stimulants. When the heart is affected, it reacts 
on the brain; and the state of the brain again 
reacts on the heart; so that under any excitement 
there will be much nrutual action and reaction be-
tween these two most important organs of the body.3 
He also states that any sensation or emotion will immed-
iately influence the nerve force to the heart, although there 
may not be at the time any muscular exertion. 
Most of the book dealt with the expressions of man and 
animal in specific emotional states and his interpretation of 
these actions and physiological reactions in the subjects 
experimented upon. His material was presented very clearly 
and much useful information was derived from this study. 
1 Roger w. Babson, Instincts and Emotions (New York, 
Chicago, London, and Edinburgh: Fleming H. Revell Company, 
1927). 
and 
2 Charles Darwin, The 
Animals (New York: 15':" 
3 Ibid., pp. 68-69. 
Expression of the Emotions in Man 
Appleton ana-company, 1896)-.----
6 
Breckenridge and Vincent1 discuss the emotions from the 
physiological and psychological accompaniments of emotions. 
They state: 
Severe fear, anger, or even love, too exciting 
thrills, too discouraging depression, all set off 
secretion of adrenalin by action in the autonomic or 
vegetative nervous system. This, as we have seen, 
inhibits the flow of digestive juices, redistributes 
the blood, races the pulse, speeds breathing , and, 
although the body is made ready for vigorous physi-
cal action, clear thinking and fine motor coordina-
tion are inhibited.2 
The latter part of this quotation would present a very 
interesting study in the value of pep talks in sports co~ 
petition. 
One of the reasons for conducting this study is to dis-
cover a level of emotional respons e that accompanies effec-
tive playing. 
In Smithts3 book on emotions, numerous scientific stud-
ies in mental activity and the emotional factors involved 
are discussed. The emphasis is placed on the methods de-
vised to solve these specific problems. If reference to the 
psycho-galvanic reflex or word-association tests are needed, 
one might refer to this book. 
1 Marian E. Breckenridge and Vincent E. Lee, Child 
Development (Philadelphia and London: w. B. Saunders Company, 
194!3). ' 
2 Ibid., p. 108. 
3 Whately w. Smith, The Measurement of Emotion (New York: 
Harcourt, Brace and Company, Inc., 1922).--
7 
In his book, "Emotion and the Educative Process, 11 
Prescottl considers various ways emotions may be described, 
measured, and oriented. 
He deems emotion as: 
Inherited pattern reactions involving extensive 
visceral behavior and intense feelings, as open to 
simple conditioning, and as differentiated in qual-
ity according to the dominance of the sympathetic or 
the parasympathetic segments of the autonomic nervous 
system.2 
In specific emotional states, the heart being under con-
trol of the autonomic nervous system3 reacts according to the 
stimulus. 
He further breaks down emotions into three levels, "mild 
emotion," "strong emotion," and "disintegrative emotion." 
All three levels of emotions are accompanied by an increase 
or decrease in heart rate. 
Prescott states, "Naturally, the potency of a stimulus 
depends upon the condition of the individual who receives it 
and upon the total situation. 114 This latter statement was 
found to be very true in the investigator's research. 
1 Daniel Alfred Prescott, Emotion and the Educative 
Process. (Washington, D. C.: American Council on Education, 
1938}. 
2 Ibid., P• 18. 
3 Ibid., p. 23. 
4 Ibid., P• 25. 
8 
The references used by Prescott are by some of the most 
famous physiologists and psychologists in the world. It is 
one of the latest and best books on emotions the investigator 
has used in this study. 
George • Crilel delves into emotions from the medical 
aspect in the treatment of patients. Most of his study dealt 
with the histologic changes in the organs and tissues of the 
bodies of animals subjected to intense fear and anger. 
Crile believes that if stimulations are sufficiently 
strong but no action ensues, the reaction constitutes an emo-
tion. He believes, "Fear arose from injury and is one of the 
oldest and surely the strongest emotion. u2 His description 
of pain is closely associated with the emotional stimuli, for 
both pain and emotions incite motor activity for the good of 
the individual. A painless stimuli received through the 
senses of si ght, hearing , and smell can cause more powerful 
motor action than the painful stimuli of physical injury.3 
In discussing specific organs and the part they play in 
emotions, Crile calls the brain, the 11battery"; the adrenals, 
the "oxydizer"; the liver, the "gasoline tank"; and the 
muscles, the "furnace." 
1 George w. Crile, The Origin and Nature of the Emotions 
(Philadelphia and London:--w. B. Saunders Company;-!915). 
2 Ibid., p. 59. 
3 Ibid. , p • 86 • 
9 
The book, "Feelings and Emotions," by Adler et al., is a 
collection of opinions by numerous experts in the field of 
psychology. In a symposium held at Wittenburg College, 
Springfield, Ohio, in October of 1927, the subject of feeling 
and emotions was discussed and numerous impressions gathered. 
Most of the book dealt with the psychology involved in emo-
tions and the interpretations of experiments held in this 
field. These papers bear much fruit for thought and show 
the need for more research in this field.l 
In "Today 1 s Health,"2 there is an item stating that 
physical or emotional fatigue quickly registers in disturbed 
health. "Emotional exhaustion may be much more dangerous 
than physical tiredness, because it is so much more insidi-
ous." Isn't one of the prime concerns of educators today 
the health of the individual? This is only one reason why 
the field of emotions should be studied more carefully. 
Frederick Halla3 in his thesis discussed emotions of the 
elementary school child and his reactions as to likes and 
dislikes of commonly used words by a check 1 ist. No definite 
1 Alfred Adler et al., Feelings and Emotions (Worcester, 
Massachusetts: Clark University Press, 1928). 
2 Frank Howard Richardson, "Is Your Child Too Busy?" 
Today's Health, p. 2A. 
3 Frederick Halla, "The Emotional Reactions of Children 
in Grades Five and Six to Words Commonly Used in Routine 
School Activities," (unpublished Master's Thesis, Boston 
University, Boston, Massachusetts, 1949). 
conclusions were reached and the author realized the enormous 
amount of research yet to be conducted in this field. 
A review of the literature in the field of emotions re-
vealed there were not anyscientific studies that dealt with 
pre-game emotions of high school basketball players. 
There are many books and articles written on the subject 
of emotions but few dealt with the role emotions play in 
athletic contests. Most of the research has been confined to 
the laboratory and deals with animals. This research is very 
valuable but more has to be conducted on the human animal. 
Eminent psychologists have discussed the terminology in 
this field and agree there has to be unanimity in the terms 
used. All agree that more research is needed in this spe-
cific area. 1 
The physiologists discuss emotions and the effects on 
the human body. Various organs, systems, and specific regions 
of the human torso have been studied for the effects they 
play in emotions. Through the laboratory studies conducted, 
valuable information has been gathered that should eventually 
lead to a better understanding of emotions. 
Educators have conducted numerous research studies in 
this area to discover the part emotions play in the learning 
process. Few if any conclusions have been reached. 
1 Adler, op. cit. 
The investigator hopes this research is one of the many 
steps along the way that will eventually lead to a better 
understanding of emotions and the part they play in athletic 
contests. 
2 
CHAPTER III 
TECHNIQUES AND PROCEDURES 
Description of the Group 
This study was carried out during the 1949-50 basketball 
season of the Newton High School basketball team, Which par-
ticipated in the Suburban League of Boston. A total of 15 
g~mes were played at home and away. A total of 21 players 
comprised this group of Varsity and Junior Varsity players. 
The ages of the Varsity ranged from 16 years, 5 months to 
18 years, 8 months, the average age being 17 years, 6 months. 
The Junior Varsity players varied from 15 years, 3 months to 
16 years, 9 months, the average age being 16 years, 0 months. 
Method of Collecting Data 
For a period of approximately two weeks from December 5, 
1949 to December 15, 1949, readings were taken on a selected 
group (chosen by the coach) of thirty-one basketball players. 
It was during this period that a norm was established. The 
mean was used as the norm because this measure of central ten-
dency has the highest reliability. During this period at 
about the same half hour, from 2:30 to 3:00 o'clock, the 
readings were taken. Their pulse was taken for a period of 
thirty seconds and multiplied by two to achieve the desired 
score for one minute. These scores were recorded immediately, 
3 
the data was treated statistically, and the individual norms 
and team norm were established. 
For the next two months from December 16, 1949 to 
February 17, 1950, the individual heart rates were recorded 
before each contest. The time of the reading was approxi-
mately from one-half hour before the contest to game time. 
The investigator has had previous practice under trained 
supervision in the reading of heart rates while assisting in 
another study of emotions which was conducted at Boston 
University. It was difficult to record the reading for a 
full minute for the investigator was always rushed for time. 
A time interval of thirty seconds was used throughout this 
study. A regular Longine wrist watch was used to determine 
the 30-second time interval. This watch was carefully 
checked for accuracy by a competent watch maker. 
Before each contest, a sheet was prepared Which con-
tained the competitor's name, date of contest, time of day, 
heart rate per one-half minute, and a column for the final 
result. 
Technique Employed 
To obtain a reading of the heart rate, the radial artery 
found on the thumb side of the anterior aspect of the forearm 
was used. The tip pads of the three middle fingers gently 
compressed the artery just enough to feel the impact of the 
1 
pulsating blood. The number of pulsations felt per 30 sec-
onds was recorded and this score was multiplied by two to get 
the rate per minute.l 
All readings were recorded immediately in order to avoid 
errors. If a reading was found to be comparatively high, the 
subject was asked to rest and a new reading was taken after a 
short elapse of time. 
Control of Variables 
There are numerous factors affecting the frequency and 
strength of the heart rate. "Especially is this true in emo-
tional excitement or keen interest. 11 2 It was this deviation 
from the normal that was measured. 
The following factors which cause heart-rate variations 
were controlled as closely as possible:3&4 
1. The variations due to sex differences were 
eliminated by studying only boys. 
2. The mean age of the group studied differed 
only by a year and one-half. All boys 
included were post-pubescent. 
1 s. E . Bilk, The Trainer's Bible (New York: T. J. Reed 
and Company, 1948). 
2 Diana c. Kimber, Carolyn E. Gray, and Caroline E. 
Stackpole, Textbook of Anatomy and Physiology (New York: 
The Macmillan Company; 1946), p:-373 
3 Carl c. Francis, G. Clinton Knowlton, and w. w. Tuttle, 
Textbook of Anatomy and Physiology (St. Louis: The c. v. 
Mosby Company, 1943). 
4 William D. Zoethout and w. w. Tuttle, Textbook of 
Physiology (St. Louis: c. v. Mosby Company, 1946). 
j_5 
3. They were all physically trained which may 
have induced a slower rate. 
4. No physical exercise was allowed for at least 
an hour before the readings were taken. 
5. There was no control over the previous emotional 
excitement, and if a reading was found to be 
high, rest was prescribed. 
6. The body position was attempted to be kept con-
stant and most of the readings were taken while 
standing or sitting. 
7. It was difficult to control the temperature of 
the locker room but it was about 70° F. 
s. There was no control over the nervous response 
of the heart or glands of internal secretion. 
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CHAPTER IV 
READINGS TO ESTABLISH THE PRE- SEASON NORMS 
The initial concern of the writer was to establish a norm! 
which could be used as a basis to measure the variabilities in 
the pulse rates under conditions which may be assumed to be 
highly emotional. 
The following tables are the readings on the heart rates 
of the Varsity and Junior Varsity basketball squads which 
established the norm: 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
LOG: 
Pla:;ier 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
TABLE I 
RESTING HEART RATE READINGS OF 
ELEVEN VARSITY BASKETBALL PLAYERS 
A~e 1 2 3 4 5 6 7 8 
176 74 78 80 80 80 80 80 82 
176 78 80 84 88 88 88 88 90 
176 74 78 80 80 82 84 84 86 
176 74 74 76 84 88 88 88 92 
188 74 76 80 80 80 80 84 84 
169 88 90 92 92 96 96 96 96 
177 76 76 80 84 84 84 88 90 
174 80 82 84 84 84 88 88 90 
167 70 78 78 80 82 86 86 86 
174 70 82 84 84 84 88 88 88 
165 64 66 70 72 72 74 76 76 
Mean 
Pulse 
9 Rate 
84 80 
90 86 
92 82 
100 85 
100 82 
104 94 
90 84 
90 86 
86 81 
88 86 
78 72 
Team Mean 83.45 
No.= Number of players. 
Peri-M= Heart rate per half minute. 
T=Total score for one minute. 
i 
TABLE II 
RESTING HEART RATE READINGS OF 
TEN JUNIOR VARSITY BASKETBALL PLAYERS 
Mean 
Pulse 
No. Player Age 1 2 3 4 5 6 7 8 9 Rate 
1 A 165 82 84 84 84 84 88 88 88 90 86 
2 B 151 76 78 80 80 80 82 82 84 84 81 
3 c 78 80 90 90 90 90 90 90 96 88 
4 D 165 78 82 84 84 84 84 84 84 92 84 
5 E 160 70 72 80 80 80 82 84 84 84 80 
6 F 
165 
72 76 78 78 80 80 80 82 84 79 
7 G 76 76 76 80 80 80 82 86 92 81 
8 H 153 78 84 84 86 88 88 92 92 92 87 
9 I 154 74 78 80 80 80 82 88 88 88 82 
10 J 165 62 66 66 68 68 68 68 70 78 68 
TEAM MEAN 81.6 
The mean and the median were calculated as measures of 
central tendency to establish the norm. There was (. 2) dif-
ference in the two measures. 
Henry E. Garrettl states, "When the measure of central 
tendency having the highest reliability is desired and the 
standard deviation is to be subsequently computed, the mean 
is the best measure to be used." The investigator used the 
mean. 
If reference is needed to the individual games played, 
tables of the heart-rate readings may be found in the Appendix 
1 Henry E. Garrett, Statistics in Psychology and 
Education (New York, London, and Toronto: Longmans, Green 
and Company, 1947). 
j_8 
CHAPTER V 
TREATMENT OF DATA 
GRAPHIC REPRESENTATIONS OF THE 
INDIVIDUAL Dilt'FERENCES OF FIVE VARSITY PLAYERS 
Discussion of Player G. 
Player G, (see Figure 1), was the highest individual 
scorer on the basketball team and the second highest in the 
league. 
The one heart reading falling outside of three Standard 
Deviations occurred during the first game of the season. 
His highest individual scoring, a total of 21 points, 
occurred during the fourth game against the team that fin-
ished fourth in the league. In the twelfth game, against the 
next to weakest team in the league, Player G scored 20 points. 
In the former game there was no increase in heart rate as 
compared to his pre-season norm, but in the latter there was 
an increase of 18 points. 
His scoring was inconsistent at the same emotional level 
as can be seen from the plateau, but in the seventh game he 
played only half a game. 
j_9 
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In the ninth game, played against the second strongest 
team in the league, Player G scored 18 points. 
In the eleventh game, the whole team, as well as Play-
er G, had very low heart rate readings. This may be ex-
plained as a let-down arter meeting a very strong team two 
days previously or because they were playing the weakest team 
in the league. 
Discussion of Player J. Player J, (see Figure 2), was 
the second highest scorer on the team and had an average in-
crease of 25.9 points in his heart-rate readings. His range 
was from 94 to 132 while his pre-season norm equaled 86. 
There were five scores that occurred outside of three Stand-
ard Deviations of the pre-season mean. 
His highest individual scoring total occurred in the 
twelfth game against the second to last team in the league 
standing, while his next highest was against the last team 
in the league. 
The highest heart-rate readings or Player J occurred in 
the beginning of the season. The high of the last reading 
may be explained by the fact that second place in the league 
was at stake. Player J led his team in scoring to an over-
time victory in this game. All twelve points were scored in 
the second half. 
His lowest heart-rate reading of the season was recorded 
against the team that was not only a traditional rival but 
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also the top team of the league. The reading showed a de-
crease of 28 points from the first time they met. 
His best scoring games were the seventh, tenth, 
eleventh, twelfth, and fifteenth games of the season. It 
appears that he became stronger with experience. 
His highest heart-rate recordings were in games played 
away from home, in direct contrast to Player G. 
The emotional response of Player J follows a pattern of 
from high to low for a majority of the games. His most ef-
fective playing occurred within one Standard Deviation of his 
game mean. 
This individual's heart-rate recordings were always 
above his pre-game norm. 
Discussion of Player H. Player H, (see Figure 3), was 
the third highest scores on the team. The range of his 
heart-rate readings were from 84 to 108, and the mean in-
crease was 12.9 points. 
His highest scoring was concentrated in the second to 
sixth games inclusively, but he became erratic as the season 
progressed. Player H's most effective playing occurred three 
Standard Deviations above the pre-season mean against the 
best and poorest teams in the league. 
His highest heart-rate readings occurred in the first 
and ninth games of the season against top competition. The 
lowest readings for Player H were recorded away from home and 
in games against weaker opposition. 
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The low of the eighth and ninth games may possibly be 
explained by the fact that the Whole team was low and that 
the locker rooms were very cold. 
Player H played his best game of the season against the 
poorest team in the league, at which time he scored eleven 
points to be high scorer in the fifth game of the season. 
In the second game he scored the tying basket to send the 
game into overtime. 
For the next game, Player H had an increase of 8 points 
in his heart-rate readings. After a low of 84 in the eighth 
game, which they lost, there was an increase of 24 points in 
the next game. At the start of t he season, the loss of a 
ball game led to a decrease in the heart-rate reading of 
Player H for the following game. 
His lowest scoring occurred within two and three Stand-
ard Deviations above the pre-season mean. 
Player H followed a fairly stable pattern of response 
and all of his readings occurred within three Standard 
Deviations of the pre-season mean. 
Discussion of Player D. Player D, (see Figure 4), was 
the fourth highest scorer on the team and had an average in-
crease of 15 points in his heart-rate readings per game. His 
range was from 84 to 120 points, while his pre-season norm 
was 85. 
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The highest reading of Player D occurred in the fourth 
game of the season, the first one in Which he started. He 
scored ten points, his second highest for the season. 
It was interesting to note that, as a substitute re-
placed him more and more often in the eleventh, twelfth, and 
thirteenth games, his scoring and heart readings dropped 
accordingly. Because of an injured foot, Player D did not 
participate in the fifth game. 
His two lowest readings occurred before games that were 
to be played away from home. All his heart-rate readings 
away from home were two Standard Deviations above the pre-
season norm except for the first game in which he started. 
The emotional response of Player D seemed to follow a 
very irregular pattern. 
His most effective playing, as far as scoring is con-
cerned, occurred one Standard Deviation above the mean. His 
performance and heart-rate readings were poorest against the 
lowest team in the league. The particular level of emotional 
response for Player D is concentrated on Standard Deviation 
above the mean. 
Discussion of Player c. Player C, (see Figure 5), was a 
member of the starting team in every game except when he was 
injured and was noted for his defensive ability. 
The range of his readings were from 84 to 106 and the 
mean increase equaled 13.4 points. All readings occurred 
within three Standard Deviations of his pre-season norm. 
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Player C1 s highest scoring occurred in the first game of 
the season and was never again equaled during the year. His 
lowest scoring effort was in the fourteenth game of the sea-
son and he was benched the entire second half for ineffective 
playing. 
His highest heart-rate reading occurred in the ninth 
game of the season against the team that had defeated them 
in the fourth game• The second highest reading of Player C 
was in the final game of the seas on with second place in the , 
league at stake. In the case of Player C, an incentive tende J 
to lead to an increase in heart rate. 
For the two games that took place when he was injured 
and unable to play, Player C's readings were the second and 
third lowest for the season. His lowest reading occurred 
after an illness. In this specific case, an illness or an 
injury seemed to lead to a decrease in heart-rate response. 
In his play away from home, his heart-rate response was 
erratic. In the first four games it was two Standard Devia-
tions above his pre-season norm while in the last two it was 
three Standard Deviations above the pre-season norm. 
There wasn't any one effective level of playing response 
for Player c. 
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HISTOGRAM OF THE VARSITY AND JUNIOR VARSITY SCORES 
Discussion of Figure 6 
Figure 6 is a graphic representation of the variations 
of the pre-game means of the Varsity basketball squads. The 
figure shows the pre-game mean heart rate of 95.2 as compared 
to a pre-season norm of 83.5. 
None of the pre-game means approach closer than one-half 
a standard deviation from the pre-season norm. The highest 11 
of the mean heart rates falls within five standard deviations 
of the pre-season norm. As can be seen from Figure 6, the 
majority of the pre-game means lie between two and four 
standard deviations above the pre-season norm. 
It will be recalled that the pre-season resting pulse 
was 83.5 with a standard dev.iation of 5.2, based on eleven 
readings. The mean of the pre-game means equaled 95.2 with 
a standard deviation of 5.1, based on fifteen readings. The 
difference between the pre-season mean and the mean of the 
pre-game means is indicated by a critical ratio of 5.0. 
This critical ratio gives a significant difference be-
tween the two means at well below the one per cent level of 
confidence. 
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Discussion of Figure 7 
Figure 7 is a graphic representation of the variations 
of the pre-game means of the Junior Varsity basketball squad. 
The figure shows the pre-game mean heart rate of 96.9 as com-
pared to a pre-season norm of 81.6. 
None of the pre-game means approaches closer than 1.25 
standard deviations from the pre-season norm. The highest of 
the mean heart rates falls within five standard deviations of 
the pre-season norm. As can be seen from Figure 7, the majo~ 
ity of the pre-game means lie between two and four standard 
deviations above the pre-season norm. 
It will be recalled that the pre-season resting pulse 
was 81.6, with a standard deviation of 5.4, based on ten 
readings. The mean of the pre-game means equaled 96.9, with 
a standard deviation of 6.4 based on twelve readings. The 
difference between the pre-season mean and the mean of the 
pre-game means is indicated by a critical ratio of 5.6. 
This critical ratio gives a significant difference be-
tween the two means at well below the one per cent level of 
confidence. 
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Discussion of Figure 8 
Figure 8 is a graphic representation of the variations 
of the pre-game means of the Varsity and Junior Varsity mean 
heart-rate scores combined in twelve games. 
The figure shows the combined pre-game mean to equal 
95.6 as compared to the combined pre-season norm of 82.5. 
None of the combined means approaches closer than one 
standard deviation from the pre-season norm. The highest 
of the combined mean heart rates falls within five standard 
deviations of the pre-season norm. As can be seen from 
Figure 8, the majority of the pre-game means lie between two 
and four standard deviations above the pre-season norm. 
It will be recalled that the combined pre-season resting 
pulse was 82.5 with a standard deviation of 5.3 based on 21 
readings. The mean of the pre-game means equaled 95.6 with a 
standard deviation of 4.6 based on 24 readings. The differ-
ence between the pre-season mean and the mean of the pre-game 
means is indicated by a critical ratio of 8.4. 
This critical ratio gives a significant difference be-
tween the two means at well below the one per cent level of 
confidence. 
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CHAPTER VI 
SUMMARY AND CONCLUSIONS 
I, 
I 
The present study was undertaken in an effort to explore 
certain emotional aspects of high school basketball competi-
tion. The technique involved established a "non-emotional" 
heart rate for each individual and then compared this measure-
ment with the group heart rates immediately prior to competi-
tion. 
The conditions of the "non-emotional'' and "pre-game 
emotions" were as similar as possible. 
The Varsity and Junior-Varsity emotional responses were 
analyzed on a group and an individual basis in such a way as 
to compare the emotional and non-emotional situations. The 
findings seemed to indicate that the heart rates of these 
particular individuals underwent an appreciable increment just 
prior to competition. The evidence suggests that there may be 
a range .of optimal heart rate within which the athletes tend 
to perform at a superior level. 
It was the purpose of this investigation 
1. To study the emotions of high school basket-
ball players as measured by heart rate. 
The treatment of the personal data throughout 
the thesis will answer this statement. In 
this study it seems that the matter of emo-
tional response is a highly individual matter 
as can be attested by figures ~ through five. 
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a. Player G had a range of 84 to 112 with 
an average pre-game mean of 95.5. 
b. Player J. had a range of 94 to 134 with 
an average pre-game mean of 112. 
c. Player H had a range of 84 to 108 with an 
average pre-game mean of 98.8. 
d. Player D had a range of 84 to 120 with an 
average pre-game mean of 101. 
e. Player C had a range of 84 to 106 with an 
average pre-game mean of 96. 
2. To compare the emotional level attained by the 
Varsity and Junior Varsity players. 
a. The pre-season norm of the Varsity squad 
equaled 83.5 and the mean of the pre-game 
means equaled 95.2. The difference be-
tween these two means is indicated by a crit-
ical ratio of 5.0, a significant differ-
ence at well below the one per cent level 
of confidence. 
b. The pre-season norm of the Junior Varsity 
squad equaled 81.6 and the mean of the 
pre-game means equaled 96.9. The differ-
ence between these two means is indicated 
by a critical ratio of 5.4, a significant 
difference at well below the one per cent 
level of confidence. 
c. The pre-season norm of the Varsity and 
Junior Varsity combined equaled 82.5 and 
the mean of the pre-game means equaled 
95.6. The difference between these com-
bined means is indicated by a critical 
ratio of 8.4, a significant difference at 
well below the one per cent level of con-
fidence. 
d. The pre-game mean of the Varsity equaled 
95.2 and the pre-game mean of the Junior 
Varsity equaled 96.9. The difference be-
tween these two means is indicated by a 
critical ratio of .708. The null hypothesis 
is retained as the difference is "not sig-
nificant." 
II 
3 7 
3. To discover if there is a level of emotional re-
sponse that accompanies effective playing. 
a. A rank correlation of the team's efficiency 
as rated by the coach, and the mean heart 
rate of each game played, ranking from the 
highest. to the lowest was tabulated. The 
coefficient of correlation obtained equaled 
.43 and was accepted at the 5% level of con-
fidence. There was no significant difference 
between the coach's efficiency rating and 
the emotional heart rate response at this 
level. 
1~ The Varsity won and lost when the 
mean of the pre-game means lay 
one, two, three, and four standard 
deviations above the pre-season 
norm. 
2~ The Varsity won and lost when the 
mean of the pre-game means dif-
fered by .7 in heart-rate responses. 
Conclusions 
Any conclusions or statements made are not to pertain to 
the general picture of basketball but to these specific cases. 
Because of the investigator's limited sampling and the com-
plexity of the study, this statement is issued. 
1. It may be concluded that the problem of emotions is· 
a highly individualized affair and each individual 
responds to each game situation in his own particu-
lar fashion. 
2. There is a "significant difference" between the 
pre-season norm and the mean of the pre-game means 
of the Varsity, Junior Varsity, and Varsity-Junior 
Varsity squad heart-rate readings. 
3. The difference between the mean of the pre-game 
means of the Varsity and Junior Varsity squad was 
insignificant. The heart-rate responses paralleled 
one another throughout the season. 
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4. There is no one level of emotional response that 
accompanies effective playing. 
Undoubtedly, further scientific study is needed in the 
field of emotions and the part they play in athletic competi-
tion. More research should be conducted on a larger number 
in order to have specific conclusions drawn. 
Some problems for future study would be: 
1. A group study of one specific league. Each 
individual would take a specific team and 
remain with that team throughout the season. 
At the end of the season the data could be 
treated statistically, and with a larger 
number, some general conclusions may be 
formed. 
2. A study similar to this type on the junior 
high level. 
3. A study of emotions during athletic contests. 
The investigator realizes the vastness of 
this problem, but it will eventually be 
solved. 
4. A study of emotions in different sport compe-
titions. Are emotions good in some competi-
tions? 
These are just a few of the problems that will eventually 
lead to a better understanding of the term "emotions." 
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APPENDIX 
TABLE III 
HEART RATE READINGS OF THE 
JUNIOR VARSITY BASKETBALL SQUAD TO ESTABLISH THE NORM 
No. Player Age Per ~M T Per ~M T Per iM T Per J:hl T Per~ T Per ~M T Per~ T Per ~M T Per !M T 
1 A 165 42x2 84 42x2 84 45x2 90 42x2 84 4lx2 82 42x2 84 44x2 88 44x2 88 44x2 88 
2 B 151 42x2 84 40x2 80 39x2 78 40x2 80 38x2 76 40x2 80 4lx2 82 42x2 84 4lx2 82 
3 c 40x2 80 48x2 96 39x2 78 45x2 90 45x2 90 45x2 90 45x2 90 45x2 90 45x2 90 
4 D 165 46x2 92 42x2 84 42x2 84 42x2 84 42x2 84 42x2 84 42x2 84 4lx2 82 39x2 78 
5 E 16° 42x2 84 40x2 80 36x2 72 42x2 84 40.x2· 80 35x2 70 4lx2 82 42x2 84 40x2 80 
6 F 4lx2 82 40x2 80 42x2 84 36x2 72 39x2 78 38x2 76 40x2 80 40x2 80 3~x2 78 
7 G 165 46x2 92 42x2 84 39x2 78 46x2 92 46x2 92 44x2 88 43x2 86 42x2 84 44x2 88 
8 H 153 43x2 86 46x2 92 38x2 76 38x2 76 38x2 76 40x2 80 4lx2 82 40x2 80 40x2 80 
9 I 154 40x2 80 4lx2 82 44x2 88 44x2 88 40x2 80 44x2 88 37x2 74 39x2 78 40x2 80 
10 J 165 33x2 66 34x2 68 33x2 66 34x2 68 Jlx2 62 34x2 68 34x2 68 34x2 68 35x2 70 
DATE 12-5-49 12-6-49 12-7-49 12-8-49 12-9-49 12-12-49 12-13-49 12-14-4 9 12-15-49 
TIME 2:30-3 2:30-3 2:30-3 2:30-3 2:)0-3 2:30-3 2:30-3 2:30-3 2:30-9 
LOO: No. = Number of players. Per -~M ;:; Heart rate per half minute. T = Total score for one minute. 
~ 
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TABLE IV I 
I HEART RATE READINGS OF THE I VARSITY BASKETBALL SQUAD TO ESTABLISH THE NORM 
I 
-
No. Player Age Per faM T Per ~ T 1 Per 2"1! T Per i M T Per ~ T Per 2M T Per 2M T Per ~::.! T f>er iM T ' 
1 A lf 40x2 80 42x2 84 37x2 74 40x2 80 40x2 80 40x2 80 40x2 80 J9x2 78 4lx2 82 I 
2 B 176 45x2 90 44x2 88 J9x2 78 40x2 80 44x2 88 44x2 88 45x2 90 42x2 84 44x2 88 
I 3 c 1~ 46x2 92 42x2 84 40x2 80 4Jx2 86 42x2 84 40x2 80 39x2 78 4l.x2 82 37x2 74 
4 D 176 38x2 76 37x2 74 44x2 88 46x2 92 42x2 84 50x2 100 44x2 88 37x2 76 44x2 88 
5 E 188 40x2 80 38x2 76 42x2 84 37x2 74 42x2 84 50x2 100 40x2 80 40x2 80 40x2 80 
6 F 169 48.x2 96 48x2 96 46x2 92 48x2 96 48.x2 96 52.x2 104 44.x2 88 45x2 90 48x2 96 
7 G 177 42.x2 84 38x2 76 45x2 90 42x2 84 38x2 76 44x2 88 45x2 90 42x2 84 40.x2 80 
8 H 174 4l.x2 82 42x2 84 45x2 90 41t-x2 88 40x2 80 45x2 90 42x2 84 42x2 84 44x2 88 
I 9 I 167 43x2 86 43x2 86 . 43x2 86 43x2 86 39x2 78 35x2 70 39x2 78 40x2 80 41.x2 82 
10 J 174 41x2 82 42x2 84 42x2 84 35x2 70 44.x2 88 44x2 88 44x2 88 42x2 84 44x2 88 
11 K 165 36x2 72 36x2 72 38x2 76 38x2 76 39x2 78 32x2 64 37x2 74 33x2 66 35.x2 70 
DATE 12-5-49 12-6-49 12-7-49 12-8-49 12-9-49 12-12-49 12-13-49 12-14-49 12-15-49 , 
TIME 2:30-3 2:30-3 2:30-3 2:30-3 2:30-3 2:30-3 2:30-3 2:30-3 2:30-3 I 
LOG: No. = Number of players. Per iM = Heart rate per half minute. T = Total score f or one minute. 
- --
-
t~ 
~  
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TABLE V 
FIRST GAME - VARSITY HEART RATE 
No . Player Per iM T Norm f 
1 A 50x2 100 80 20 
2 B 5lx2 102 86 16 
3 c 47x2 94 82 12 
4 D 54x2 108 85 23 
5 E 5lx2 102 82 20 
6 F 58x2 116 94 22 
7 G 56x2 112 84 28 
8 H 54x2 108 86 22 
9 I 5lx2 102 81 21 
10 J 66x2 132 86 46 
TOTAL 1076 
TEAM AVERAGE 107.6 
TABLE VI 
FIRST GAME - JUNIOR VARSITY HEART RATE 
No. Player Per taM T Norm f 
1 A 62x2 124 86 38 
2 B 47x2 94 81 13 
3 c Absent 
4 D 60x2 120 84 36 
5 E 54x2 108 80 28 
6 F Absent 
7 G 50x2 100 81 19 
8 H 47x2 94 87 7 
9 I 47x2 94 82 12 
10 J 62x2 124 68 56 
11 K 42x2 84 72 12 
TOTAL 942 
TEAM AVERAGE 104.6 
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TABLE VII 
SECOND GA1ffi - VARSITY HEART RATE 
No. Player Per !M T Norm 
.f 
1 A 46x2 92 80 12 
2 B 50x2 100 86 14 
3 c 47x2 94 82 12 
4 D 46x2 92 85 7 
5 E 46x2 92 82 10 
6 F 54x2 108 94 14 
7 G 42x2 84 84 0 
8 H 47x2 94 86 8 
9 I 40x2 80 81 -1 
10 J 50x2 100 86 14 
11 K 39x2 78 72 6 
TOTAL 1014 
TEAM AVERAGE 92.2 
TABLE VIII 
SECOND GAME - JUNIOR VARSITY HEART RATE 
No. Player Per !M T Norm I 
1 A 58x2 116 86 30 
2 B 52x2 104 81 23 
3 c Absent 
4 D 52x2 104 84 20 
5 E 60x2 120 80 40 
6 F 5lx2 102 79 23 
7 G 60x2 120 81 39 
8 H 44x2 88 87 1 
9 I 54x2 108 82 26 
10 J 47x2 94 68 26 
TOTAL 956 
TEAM AVERAGE 106.2 
4? 
TABLE IX 
THIRD GAME - VARSITY HEART RATE 
No. Player Per !M T Norm I 
1 A 36x2 72 80 -8 
2 B 52x2 104 86 18 
3 c 50x2 100 82 18 
4 D 5lx2 102 85 17 
5 E 55x2 110 82 28 
6 F 55x2 110 94 16 
7 G 52x2 104 84 20 
8 H 5lx2 102 86 16 
9 I 43x2 86 81 5 
10 J 62x2 124 86 38 
11 K 45x2 90 72 18 
TOTAL 1104 
TEAM AVERAGE 100.4 
TABLE X 
THIRD GAME - JUNIOR VARSITY HEART RATE 
No. Player Per iM T Norm I 
1 A 53x2 106 86 20 
2 B 43x2 86 81 5 
3 c Absent 
4 D 53x2 106 84 22 
5 E 49x2 98 80 18 
6 F Absent 
7 G 5lx2 102 81 21 
8 H Absent 
9 I 53x2 106 82 24 
10 J 41x2 82 68 14 
TOTAL 686 
TEAM AVERAGE 98 
4 
TABLE XI 
FOURTH GAME - VARSITY HEART RATE 
No. Player Per ~M T Norm f 
1 A 40x2 80 80 0 
2 B 45x2 90 86 4 
3 c 45x2 90 82 8 
4 D 60x2 120 85 35 
5 E 48x2 96 82 14 
6 F 47x2 94 94 0 
7 G 42x2 84 84 0 
8 H 5lx2 102 86 16 
9 I 4lx2 82 81 1 
10 J 63x2 126 86 40 
11 K 40x2 80 72 8 
TOTAL 1044 
TEAM AVERAGE 94.9 
TABLE XII 
FOURTH GAME - JUNIOR VARSITY HEART RATE 
No. Player Per iM T Norm f 
1 A 62x2 124 86 38 
2 B 4lx2 82 81 1 
3 c Absent 
4 D 5lx2 102 84 18 
5 E 48x2 96 80 16 
6 F Absent 
7 G 54x2 108 81 27 
8 H 46x2 92 87 5 
9 I 59x2 118 82 36 
10 J Absent 
TOTAL 722 
TEAM AVERAGE 103.1 
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TABLE XIII 
FIFTH GAME - VARSITY HEART RATE 
No. Player Per !M T Norm I 
1 A 4lx2 82 80 2 
2 B 4lx2 82 86 -4 
3 c 49x2 98 82 16 
4 D 53x2 106 85 21 
5 E 44x2 88 82 6 
6 F 55x2 110 94 16 
7 G 47x2 94 84 10 
8 H 49x2 98 86 12 
9 I 49x2 98 81 17 
10 J 5lx2 102 86 16 
11 K 39x2 78 72 6 
TOTAL 1036 
TEAM AVERAGE 94.2 
TABLE XIV 
FIFTH GAME - JUNIOR VARSITY HEART RATE 
No. Player Per !M T Norm I 
1 A 57x2 114 86 28 
2 B 4lx2 82 81 1 
3 c Absent 
4 D 42x2 84 84 0 
5 E 55x2 110 80 30 
6 F Absent 
7 G 50x2 100 81 19 
8 H 43x2 86 87 -l 
9 I 48x2 96 82 14 
10 J 37x2 74 68 6 
TOTAL 746 
TEAM AVERAGE 93.25 
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TABLE XV 
SIXTH GAME - VARSITY HEART RATE 
No. Player Per !M T Norm t 
1 A 50x2 100 80 20 
2 B 44x2 88 86 2 
3 c 47x2 94 82 12 
4 D 55x2 110 85 25 
5 E 44x2 88 82 6 
6 F 48x2 96 94 2 
7 G 47x2 94 84 10 
8 H 52x2 104 86 18 
9 I 52x2 104 81 23 
10 J 61x2 122 86 36 
11 K 50x2 100 72 28 
1 A( J. VS} 52x2 104 86 18 
TOTAL 1204 
TEAM AVERAGE 100.3 
TABLE XVI 
SEVENTH GAME - VARSITY HEART RATE 
No. Pla:;yer Per iM T Norm 
1 A 44x2 88 80 
2 B 47x2 94 86 
3 c 44x2 88 82 
4 D 52x2 104 85 
5 E 47x2 94 82 
6 F 50x2 100 94 
7 G 50x2 100 84 
8 H 47x2 94 86 
9 I 40x2 80 81 
10 J 55x2 110 86 
11 K 52x2 104 72 
TOTAL 1056 
TEAM AVERAGE 96 
TABLE XVII 
SEVENTH GAME - JUNIOR VARSITY HEART RATE 
No. 
1 
2 
4 
5 
6 
7 
8 
9 
10 
Player Per iM 
A 52x2 
B 43x2 
D 46x2 
E 48x2 
F Absent 
G 48x2 
H 44x2 
I 52x2 
J 33x2 
TOTAL 
TEAM AVERAGE 
")Stu il Un • r-... 
')OJ ~f Edu(.;a un 
U rary 
T Norm 
104 86 
86 81 
92 84 
96 80 
96 81 
88 87 
104 82 
66 68 
732 
91.5 
5 :1 
t. 
8 
8 
6 
19 
12 
6 
16 
8 
-1 
24 
32 
f 
18 
5 
8 
16 
15 
1 
22 
-2 
TABLE XVIII 
EIGHTH GAME - VARSITY HEART RATE 
No. Player Per iM T Norm I 
1 A 40x2 80 80 0 
2 B 44x2 88 86 2 
3 c 45x2 90 82 8 
4 D 43x2 86 85 1 
5 E 40x2 80 82 -2 
6 F 52x2 84 94 
-10 
7 G 50x2 100 84 16 
8 H 42x2 84 86 -2 
9 I 4lx2 82 81 1 
10 J 50x2 100 86 14 
11 K 48x2 96 72 24 
TOTAL 970 
TEAM AVERAGE 88.2 
TABLE XIX 
EIGHTH GAME - JUNIOR VARSITY HEART RATE 
No. Player Per iM T Norm I 
1 A 58x2 116 86 30 
2 B 48x2 96 81 15 
4 D 48x2 96 84 12 
5 E 48x2 96 80 16 
7 G 47x2 94 81 -13 
8 H 40x2 80 87 -7 
9 I 50x2 100 82 18 
10 J 35x2 70 68 2 
TOTAL 748 
TEAM AVERAGE 93.5 
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TABLE XX 
NINTH GAME - VARSITY HEART RATE 
No. Player Per ~M T Norm I 
1 A 39x2 78 80 -2 
2 B 40x2 80 86 -6 
3 c 50x2 100 82 18 
4 D 47x2 94 85 9 
5 E 47x2 94 82 12 
6 F 48x2 96 94 2 
7 G 50x2 100 84 16 
8 H 54x2 108 86 22 
9 I 46x2 92 81 11 
10 J 55x2 110 86 24 
11 K · 39x2 78 72 6 
TOTAL 1030 
TEAM AVERAGE 93.6 
TABLE XXI 
NINTH GAME - JUNIOR VARSITY HEART RATE 
No. Player Per -!M T Norm ,L 
1 A 49x2 98 86 12 
2 B 38x2 76 81 -5 
4 D 49x2 98 84 14 
5 E 49x2 98 80 18 
7 G 40x2 80 81 -1 
8 H 44x2 88 87 1 
9 I 45x2 90 82 8 
10 J 46x2 92 68 24 
TOTAL 720 
TEAM AVERAGE 90 
TABLE xx:II 
TENTH GAME - VARSITY HEART RATE 
No. Player Per !M T Norm I 
1 A 40x2 80 80 0 
2 B 44x2 88 86 2 
3 c 53x2 106 82 24 
4 D 52x2 104 85 19 
5 E 5lx2 102 82 20 
6 F 48x2 96 94 2 
7 G 50x2 100 84 16 
8 H 52x2 104 86 18 
9 I 48x2 96 81 15 
10 J 6lx2 122 86 36 
11 K 37x2 74 72 2 
TOTAL 1072 
TEAM AVERAGE 97.45 
ANALYSIS OF TABLE XXII 
The average heart rate of the Varsity squad was 97.45 1 
an increase of 2.6 above the reading taken at the previous 
meeting of these two teams. 
The coach rated this game ninth in effective playing. 
The team scored twenty-three out of thirty-one foul shots 1 
while their opponents scored fifteen out of twenty-five. 
All but four players had an average increase of 15 point 
or more above their pre-season norms. The scores ranged 
from "no" increase to 36 points above the norm. 
The Varsity won the game in an overtime by 2 points. 
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TABLE XXIII 
ELEVENTH GAME - VARSITY HEART RATE 
No. Player Per ~M T Norm f 
1 A 39x2 78 80 -2 
2 B 39x2 78 86 -8 
3 c 49x2 98 82 16 
4 D 48x2 96 85 11 
5 E 45x2 90 82 8 
7 G 43x2 86 84 2 
8 H 42x2 84 86 -2 
9 I 38x2 76 81 -5 
10 J 50x2 100 86 14 
11 K 40x2 80 72 8 
TOTAL 866 
TEAM AVERAGE 86.6 
TABLE XXIV 
ELEVENTH GAME - JUNIOR VARSITY HEART RATE 
No. -Player Per ~M T Norm I 
1 A 48x2 96 86 10 
2 B 5lx2 102 81 21 
4 D 46x2 92 84 8 
5 E 45x2 90 80 10 
6 F(V) 55x2 110 94 16 
7 G 39x2 78 81 -3 
8 H 34x2 68 87 -11 
9 I 45x2 90 82 8 
10 J 38x2 76 68 8 
TOTAL 802 
TEAM AVERAGE 89.1 
TABLE XXV 
T1JVELFTH GAME - VARSITY HEART RATE 
No. Player Per !M T Norm I 
1 A 39x2 78 89 -2 
2 B 49x2 98 86 12 
3 c Absent 
4 D 50x2 100 85 15 
5 E 50x2 100 82 18 
7 G 5lx2 102 84 18 
8 H 53x2 106 86 20 
9 I 43x2 86 81 5 
10 J 56x2 112 86 26 
11 K 37x2 74 72 2 
TOTAL 856 
TEAM AVERAGE 95.1 
ANALYSIS OF TABLE XXV 
For the twelfth game, the average heart rate of the 
Varsity squad was 95.1, a decrease of 5. 3 points in emotional 
response from the first time these teams met. 
The coach rated this the twelfth most effective game of 
the season. The team VIOn this game on an error committed by 
the opponent's scorekeeper, rather than by superior playing 
ability. 
The individual scores ranged from two below a pre- season 
norm to twenty-six above a pre-season norm. All but three 
players bad an average increase of 12 points or better in 
their heart-rate readings. This may be due to the fact that 
second place in the league standing was at stake. 
Sf. 
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TABLE XXVI 
THIRTEENTH GAME - VARSITY HEART RATE 
No. Player Per ~M T Norm I 
1 A 44x2 88 80 8 
2 B 41x2 82 86 
-4 
3 c 42x2 84 82 2 
4 D 42x2 84 85 
-1 
5 E 40x2 80 82 
-2 
6 F 47x2 94 94 0 
7 G 47x2 94 84 10 
8 H 50x2 100 86 14 
9 I 40x2 80 81 
-1 
10 J 47x2 94 86 8 
11 K 52x2 104 72 32 
TOTAL 984 
TEAM AVERAGE 89.45 
TABLE XXVII 
THIRTEENTH GAME - JUNIOR VARSITY HEART RATE 
No. Player Per ~M T Norm I 
1 A 65x2 130 86 44 
2 B 50x2 100 81 19 
4 D 55x2 110 84 26 
5 E 45x2 90 80 10 
7 G 60x2 120 81 39 
8 H 44x2 88 87 1 
9 I 44x2 88 82 6 
10 J Absent 
TOTAL 726 
TEAM AVERAGE 103.7 
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TABLE XXVIII 
FOURTEENTH GAME - VARSITY HEART RATE 
No. Player Per iM T Norm ,t 
2 B 42x2 84 86 
-2 
3 c 48x2 96 82 14 
4 D 53x2 106 85 21 
5 E 52x2 104 82 22 
7 G 48x2 96 84 12 
8 H 52x2 104 86 18 
9 I 44x2 88 81 7 
10 J 52x2 104 86 18 
10 J(J. VS) 38x2 76 68 8 
TOTAL 858 
TEAM AVERAGE 95.3 
TABLE XXIX 
FOURTEENTH GAME - JUNIOR VARSITY HEART RATE 
No. Player Per !M T Norm ,t 
1 A 44x2 88 86 2 
2 B 48x2 96 81 15 
4 D 40x2 80 84 -4 
5 E 50x2 100 80 20 
7 G 46x2 92 81 11 
8 H 40x2 80 87 -7 
9 I 40x2 80 82 -2 
1 A(V) 41x2 82 80 2 
6 F(V) 42x2 84 94 -10 
11 K(V) 50x2 100 72 28 
TOTAL 882 
TEAM AVERAGE 88.2 
I 
TABLE XXX 
FIFTEENTH GAME - VARSITY HEART RATE 
No. Player Per -~M T Norm f 
2 B 50x2 100 86 14 
3 c 52x2 104 82 22 
4 D 46x2 92 85 7 
5 E 46x2 92 82 10 
7 G 45x2 90 84 6 
8 H 46x2 92 86 6 
9 I 46x2 92 81 11 
10 J 60x2 120. 86 34 
TOTAL 782 
TEAM AVERAGE 97.75 
TABLE XXXI 
FIFTEENTH GAME - JUNIOR VARSITY HEART RATE 
No. Player Per !M T Norm f 
1 A 60x2 120 86 34 
2 B Absent 
4 D 50x2 100 84 16 
5 E 56x2 112 80 32 
7 G Absent 
8 H Absent 
9 I Absent 
10 J 49x2 98 68 30 
1 A(V) 45x2 90 80 10 
6 F(V) 44x2 88 94 -6 
11 K(V) 50x2 100 72 28 
TOTAL 708 
TEAM AVERAGE 101.1 
